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DELAYED RELEASE ORAL DOSAGE FORKS 
FOR TREATMENT OF INTESTINAL DISORD ER 

The present invention relates to the administration of 
5 drugs to the intestine and has particular, but not 
exclusive, application to the treatment of colonic 
disorders by administration to the ileum and/or colon of 
drugs such as 5-amino-salicylic acid (hereinafter referred 
to as 5-ASA) . 

10 

Treatment of diseases of the intestine usually 
requires the delivery of a drug to the affected site. When 
the disease is essentially confined to a specific part of 
the intestine, such as the colon in ulcerative colitis or 
15 Crohn's colitis, it is desirable to target administration 
of the drug to that part in order to provide and control 
optimum local concentration of the drug. In this 
connection, some drugs such as 5-ASA are absorbed or 
inactivated in the small intestine. 

20 

The formulation of a drug in a conventional enteric 
coated capsule or tablet merely prevents release of the 
drug until the alkaline environment of the small intestine 
is reached. The problem of targeting the drug to the colon 
25 in an effective and viable manner was not solved until the 
proposal by the present inventors to coat solid oral dosage 
forms with a thick coating of an anionic polymer of defined 
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pH dissolution profile (see EP-A-0097651) . 

Several "delayed release" forms of orally 
administrable drugs have been proposed. The delayed 
5 release may result from the physical properties of the 

formulation or from the chemical and physical properties of 
a derivative of the drug. It is known to provide capsules 
and tablets with a coating which will disintegrate to 
release the drug gradually when the capsule or tablet has 
10 reached the acid environment of the stomach or the alkaline 
environment of the small intestine. Similarly, it is known 
to provide capsules and tablets with a coating permeable to 
the drug contained and through which the drug is gradually 
released. 

15 

It was proposed in GB-A-1219026 (published January 
1971) to embed individual particles of a drug in a slowly 
disintegrating or slowly dissolving resin matrix having a 
particular dissolution profile to provide an orally 

20 administrable formulation for selectively administering the 
drug to the large intestine. The resin is sexected such 
that the drug remains substantially protected within the 
resin matrix while the particles travel through the stomach 
and small intestine of a patient and that the drug is 

25 substantially completely exposed at the time the particles 
reach the large intestine. In particular, the nature and 
amount of the resin is selected so that when a quantity of 
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the embedded drug is introduced into a Stoll-Gershberg 
disintegration apparatus, submerged in a simulated 
intestinal fluid (made in accordance with the U.S. 
Pharmacopoeia, Volume XVII, 1965 at page 919 but modified 
5 by containing no pancreatin) , and operated as described in 
the patent specification, 2% to 12% of the drug dissolves 
within an hour of the introduction of the formulation into 
the fluid and 18% to 88% of the drug dissolves within three 
hours of said introduction. It is specifically stated that 

10 the resin is selected so that the dissolution rate of the 
drug is not pH dependent but is time dependent. The 
preferred resin is a high-viscosity grade modified vinyl 
acetate resin (available under the Registered Trade Mark 
"Gelva" C3-V30) and other specified resins are carboxylated 

15 polyvinyl acetates, polyvinyl/maleic anhydride copolymers, 
poly (methacrylic acid), ethylene/maleic anhydride 
copolymers, ethyl cellulose, methylacrylic acid/methyl 
methacrylate copolymers, waxes and mixtures thereof 
including mixtures with shellac. Tablets of the embedded 

2 0 particles coated with a standard coating solution 

containing cellulose-acetate-phthalate are reported. 

It will be appreciated that the carrier system 
disclosed in GB-A-1219026 relies upon the rate of 
25 disintegration or dissolution of the resin as the 

preparation passes through the gastro-intestinal tract. 
The time dependency makes it impossible to limit 
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administration of the drug to the colon because of large 
variations in the transit time in the gastro-intestinal 
tract, especially in the stomach, which occur between 
different patients and in the same patient from time to 
5 time. It would appear that the carrier system has not been 
satisfactory in practice because we are not aware of any- 
relevant product presently available in the UK or 
elsewhere . 

10 Anionic polymers have been known for many years to be 

of use in the preparation of coatings for capsules and to 
provide delayed or sustained release of an encapsulated 
drug. In particular, it has been known since at least 1974 
to use for said coatings anionic copolymers of methacrylic 

15 acid and methacrylic acid methyl ester. Such a copolymer 
(available from Rohm Pharma GmbH, Darmstadt, Germany under 
the Registered Trade Mark "Eudragit" S) in which the ratio 
of free carboxyl groups to ester groups is approximately 
1:2 and having a mean molecular weight of 135,000 is known 

20 to be insoluble in gastric juice and poorly soluble in 

intestinal juice while an analogous copolymer (available 
Rohm Pharma GmbH, Darmstadt, Germany under the Registered 
Trade Mark "Eudragit" L) differing only in so far as said 
ratio is approximately 1:1 also is insoluble in gastric 

25 juice but is readily soluble in intestinal juice. Prior to 
the invention of EP-A-0097651, said copolymers were usually 
employed to provide a coating of between 25 and 4 0 
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micrometers thick and the poorly soluble (in intestinal 
juice) copolymer usually is employed to reduce the 
dissolution (in intestinal juice) of the readily soluble 
copolymer. In general terms, except in connection with the 
invention of EP-A-0097651 , anionic polymer coatings on oral 
dosage forms have been required to dissolve in aqueous 
medium at a pH below 7, usually between pH 5.5 and pH 7. 
Eudragit S dissolves above pH 7 but, as noted above, 
usually is employed in admixture with Eudragit L. As far 
as we are aware, said mixtures invariably dissolve below pH 
7. 

Salicylazosulphapyridine (also known as sulphasalazine 
or salazopyrin and hereinafter referred to as SASP) 
consists of sulphapyridine linked to a salicylate group by 
a diazo bond and has been used for decades in the treatment 
of colitis, Crohn 1 s disease, idiopathic proctitis and 
chronic arthritis. Orally administered SASP is only 
absorbed to a limited extent before reaching the colon 
where azo-reductases produced by colonic bacteria act to 
split SASP into sulphapyridine and 5-ASA. Studies by 
A.K.A. Khan et al (The Lancet, October 29 1977, p. 892) and 
others have shown the 5-ASA to be the pharmacologically 
active agent in the treatment of colonic disease with SASP. 
Sulphasalazine appears merely to act as a chemical carrier 
to deliver 5-ASA to the colon. When administered orally 
without the azo-bond joining them, sulphapyridine and 5-ASA 
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are almost entirely absorbed from the small intestine 
before reaching the colon. 

Several proposals have been made in recent years for 
5 the oral administration of 5-ASA avoiding using SASP in 

order to reduce the occurrence of side effects attributable 
to the sulphapyridine moiety. For example, in US-A-4190716 
(published February 1980) , it was proposed to covalently 
bond the 5-ASA to a nonabsorbable pharmacologically 
10 acceptable organic polymer backbone comprising a plurality 
of aromatic rings by azo bonds bridging aromatic carbon 
atoms and the 5-position carbon of 5-ASA. 

In GB-A-2021409 (published December 1979), it was 
15 proposed that 5-ASA should be administered concurrently or 
concomitantly with certain disodium cromoglycate-li3ce 
compounds. Reference is made to formulating 5-ASA in 
sustained or controlled release form by coating some or all 
5-ASA particles or granules thereof with a slowly soluble 
20 or digestible or semi- permeable layer of material such as 
beeswax, Carnauba wax, stearic or palmitic acids or cetyl 
alcohol. Reference also is made to coating tablets of the 
coated or uncoated 5-ASA with a continuous film of a 
material such as shellac or cellulose acetate phthalate 
25 which is resistant and impermeable to gastric secretions 
but susceptible to intestinal secretions. None of the 
coating materials specified or indicated in the 
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specif ication are such as to prevent release of 5-ASA until 
the colon. 

WO-A-81/02671 (published October 1981) proposed 
5 formulating 5-ASA in a sustained release tablet or 

enterosoluble tablet form and specifies ethyl cellulose as 
the preferred coating material. No coating materials other 
than cellulose derivatives are mentioned and it is 
granules, as distinct from tablets or other solid oral 
10 dosage forms, which are described as being coated. The 

coating is intended to provide sustained release of 5-ASA 
throughout the small and large intestine, 

EP-A-0040590 (published November 1981) proposes 
15 coating a core of 5-ASA with a coating material comprising 
at least, (a) 10 to 85% by weight of an anionic carboxylic 
polymer soluble only above pH 5.5 and (b) 15 to 90% by 
weight of a water-soluble, quaternary ammonium substituted 
acrylic polymer. It is stated that the coating normally 
20 will be 3 to 60, preferably 10 to 30, micrometers thick and 
that partly methyl esterified methacrylic acid polymers are 
suitable anionic carboxylic polymers for use as component 
(a) . In the Examples, Eudragit L and a mixture of Eudragit 
L and Eudragit S constitute the component (a) and in all 
25 cases the coatings dissolved below pH 7. The coated bodies 
of the EP-A-0040590 are subsequently included in dosage 
units which normally contain at least 10 coated bodies. 
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The rationale of the coating system is stated to be that 
the change of pH from acid to neutral ar the pylorus 
triggers a change in the physical condition of the coating 
so that 5-ASA is subsequently released after a 
5 predetermined time lag by which time the formulation should 
have reached the colon. Although time of passage through 
the small intestine is relatively constant, it still varies 
from 2 to 5 hours and hence the carrier system does not 
provide for reliable release of 5-ASA specifically in the 
10 colon. 

EP-A-0097651 (published February 1983 as WO-A-8300435) 
disclosed that 5-ASA reliably can be administered 
specifically to the large intestine, especially the colon, 

15 by simply coating a solid oral dosage form with a 60 to 150 
micrometers thick layer of an anionic polymer which is 
insoluble in gastric juice and in intestinal juice below pH 
7 but soluble in colonic intestinal juice, whereby the oral 
dosage form remains intact until it reaches the colon. 

20 This carrier system differs from those previously disclosed 
in relation to 5-ASA in that dissolution or disintegration 
does not occur until entry of the coated dosage form into 
the colon. In particular, there is substantially no 
leaching out of the 5-ASA downstream of the colon in the 

25 normal patient. The carrier system is not limited to 5-ASA 
but can be used for other drugs, such as prednisolone 
methasulphobenzoate, which require to be targeted tc the 
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colon. 

Although the 5-ASA formulation of EP-A-0097651 has 
found widespread and increasing use in the treatment of 
5 ulcerative colitis or Crohn's colitis, there are occasions 
upon which it would be desirable to avoid the release of a 
large bolus of 5-ASA or other drug in the colon and to 
deliver the drug in smaller quantities instead to give more 
of a plateau release than the rapid peak absorption caused 

10 by bolus releases and to reduce the risk of local 

irritation. Further, it is desirable to provide a more 
flexible release system which would permit targeted release 
in the small intestine instead of in the colon. 
Accordingly, we have investigated the possibility of 

15 alternative formulations for targeting drugs to the 

intestine. As a result of those investigations, we have 
found that the drug can successfully be targeted by 
replacing the coated oral dosage form of EP-A-0097651 with 
individually coated granules within an enteric coated 

20 capsule. 

In its broadest aspect, the present invention provides 
an orally administrable pharmaceutical dosage form for 
selectively administering a drug to the intestine 
25 comprising a plurality of granules of the drug contained in 
a capsule, characterized in that said granules and said 
capsule are coated with the same or different coating 
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naterial which dissolves in the intestine. 

According to a preferred embodiment, the present 
invention provides an orally administrate pharmaceutical 
5 dosage form for selectively administering a drug to the 
large intestine comprising a plurality of granules of the 
drug contained in an enterically coated capsule which 
releases the granules in the small intestine, characterized 
in that said granules are coated with a coating which 
10 remains substantially intact until the coated granules 
reach at least the ileum and, preferably, thereafter 
provides a sustained release of the drug in the colon. 

According to an especially preferred embodiment of the 
15 present invention, there is provided an orally 

administrable pharmaceutical dosage form for selectively 
administering a drug to the colon comprising a plurality of 
granules of the drug contained in an enterically coated 
capsule which releases the granules in the small intestine, 
20 characterized in that said granules are coated with a 

coating material comprising an anionic polymer which is 
insoluble in gastric juice and in intestinal juice below pH 
7 but is soluble in colonic intestinal juice whereby the 
coating on the released coated granules remains 
25 substantially intact until the granules reach at least the 
ileum and, preferably, thereafter provides a sustained 
release of the drug in the colon. 
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Although the invention has particular application to 
5-ASA, it can be used to target any desired drug, 
especially a topically active drug, to the intestine. In 
particular, it has application to the administration of 
5 topically active steroids such as prednisolone 

metasulphobenzoate to the ileum and/or colon. Other drugs 
which can be administered by the invention include bismuth 
salts or complexes, for example bismuth-carbomer complexes. 
The relevant drug will be present in the dosage form of the 

10 invention in suitable unit dose amounts. Said amounts will 
be known or readily ascertainable by those skilled in the 
art. In many cases, said amounts are likely to be less than 
those presently administered by conventional delayed or 
sustained release dosage forms because of the high organ 

15 specificity of the dosage form of the present invention. 

The drug is present in the dosage form of the 
invention in granular form. Suitably the granules are 0.25 
to 4 ram, usually 0.25 to 2,5 mm, especially 0.4 to 1.5 mm 
2 0 and particularly about 0.6 mm, diameter. 

The coating can be applied to the granules by any 
suitable known coating technique. In particular, 
conventional coating techniques such as spray or pan 
25 coating can be employed. (See, eg, "Film coatings on 

acrylic resin basis for dosage forms with controlled drug 
release" Pharma International 1/2 (1975) 2.) Preferably, 
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the coating is applied froir. aqueous suspension. 

The granular coating material can be any suitable 
coating, eg. cellulose acetate phthalate, hydroxypropyl 
5 methyl cellulose phthalate, ethyl cellulose or polyvinyl 
acetate phthalate but the preferred coating material is an 
anionic polymer, especially one having the dissolution 
profile specified in EP-A-0097651 , optionally in admixture 
with a neutral insoluble but permeable polymer. The 
10 presently preferred anionic polymers are anionic carboxylic 
polymers, i.e. polymers in which the anionic groups are at 
least predominantly free carboxylic and/or esterified 
carboxylic groups. It is particularly preferred that the 
anion polymers should be acrylic polymers and the presently 
15 most preferred polymers are partly methyl esterified 

methacrylic acid polymers in which the ratio of free acid 
groups to ester groups is about 1:1 (i.e. Eudragit L) , or 
especially, about 1:2 (i.e. Eudragit S) . The neutral 
insoluble but permeable polymers preferably are acrylic 
20 ester polymers, especially methylmethacrylate ester 

copolymers with ethylacrylate. Suitably, the molecular 
ratio of anionic polymer to neutral polymer is in the range 
5:1 to 1:5, especially 3:1 to 1:3, most preferably 1:1 to 
1:3. 

25 

The thickness of coating required on the granules will 
depend upon the dissolution profile of the particular 
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coating materials and possibly also upon the dissolution 
profile of the enteric coating on the capsule. However, it 
is well within the ability of the man of average skill in 
the art to determine by trial-and-error experimentation the 
5 optimum thickness of a particular coating required for a 
particular dosage form of the invention. When using an 
aqueous dispersion of a partly methyl esterified 
methacrylic acid polymer of the Eudragit S type admixed . 
with a methylmethacrylate/ethylacrylate copolymer, the 
10 amount of coating material usually will be between 15 and 

30 (dry weight based on the uncoated granule) with 20 to 25 
being preferred. 



The coating can, and usually will, contain 
15 plasticiser and possibly other coating additives such as 
colouring agents, gloss producers, talc and/ or magnesium 
stearate as well known in the coating art. In particular, 
anionic carboxylic acrylic polymers usually contain 10 to 
25% by weight of a plasticiser especially diethyl 
2 0 phthalate, although the presence of such a plasticiser may 
not be necessary when using an aqueous suspension for 
coating. 



Usually, the capsule into which the coated granules 
25 are loaded will be a soft or, preferably, hard gelatin 

capsule although other capsules which will dissolve in the 
small intestine can be used. The capsule is coated with an 
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enreric coating which will protect it during passage 
through the stomach. Any conventional enteric coating 
material which is soluble in the small intestine can be 
used, eg. cellulose acetate phthalate, hydroxy propylmethyl 
5 cellulose phthalate or initially ethyl cellulose followed 
by polyvinyl acetate phthalate, but it is preferred to use 
an anionic polymer having an appropriate dissolution 
profile. The presently preferred polymers are anionic 
carboxylic polymers, i.e. polymers in which the anionic 

10 groups are at least predominantly free carboxylic and/or 

esterified carboxylic groups. It is particularly preferred 
that the polymers should be acrylic polymers and the 
presently most preferred polymers are partly methyl 
esterified methacrylic acid polymers in which the ratio of 

15 free acid groups to ester groups is about 1:1 (i.e. 
Eudragit L) . 

The enteric coating can, and usually will contain 
plasticiser and possibly other coating additives such as 
20 colouring agents, gloss producers, talc and/or magnesium 

stearate as well known in the .coating art. In particular, 
anionic carboxylic acrylic polymers usually contain 10 to 
25% by weight of a plasticiser especially diethyl 
phthalate. 



Conventional coating techniques such as spray or pan 
coating are employed to apply the enteric coating (See for 
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example D. Dreher "Film coatings on acrylic resin basis for 
dosage forms with controlled drug release" Pharma 
International 1/2 (1975) 3.) 

5 The following non-limiting Examples are provided to 

illustrate the dosage forms of the invention: - 

EXAMPLE 1 

Granules of size in the range 0.5-2.1 mm were prepared 
10 by dry compacting and subsequently sieving a tablet mass 

containing 5-ASA. The granules were then spray coated with 
an aqueous suspension to provide a 2 0% or 25% dry weight 
gain based on uncoated granule weight of a mixture of 
Eudragit S100 and Eudragit NE 30 D (Rohm Pharma GmbH, 
15 Darmstadt, Germany) in the ratio of 3:7. Eudragit S100 is 
a copolymer of methacrylic acid and methylmethacrylate in 
the ratio of 1:2 in powder form and Eudragit NE 30 D is a 
3 0% aqueous dispersion of a copolymer of ethylacrylate and 
methylmethacrylate in the ratio 2:1. 

20 

The resulting granules had the following 
formulations : - 
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Material 20% coating 25% coating 

5-ASA 59.1 g 55.8 g 

Lactose 11.3 g 10.7 g 

5 povidone (ie. PVP) 1.3 g 1-2 g 

Explotab (Na starch 2.7 g 2.5 g 
glycolate) 

Mg stearate 0.9 g 0.9 g 

Talc 9.2 g 10.6 g 

10 Eudragit S100 4.6 g 5.4 g 

Eudragit NE 30 D 10.8 g 12.7 g 

Antifoam emulsion SE2 O.lg O.lg 

Total 100.0 g 100.0 g 

15 Each of the batches of coated granules were separately 

packed into size 00 hard gelatin capsules (LOK-CAP, Eli 
Lilly) in an amount of 400 mg granules per capsule. The 
capsules where then spray coated with 150 ml per capsule of 
a coating solution of the following formula :- 



20 



25 



Eudragit L powder 3 g 

Diethyl phthalate 0.75 ml 

Silicone fluid 200 cs 0.75 ml 

Acetone to 100 ml. 

Seven healthy volunteers were then each given blind on 
three separate occasions a single dose consisting of (a) 8 
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tablets of enteric coated 500 mg sulphasalazine tablets, 

(b) 8 of the enteric coated capsules containing the 20% 

Eudragit coated 5-ASA granules, and (c) S of the enteric 

coated capsules containing the 25% Eudragit coated 5-ASA 

5 granules. The serum levels of 5-ASA and N-acetyl-5-ASA at 

various times following administration were measured 

together with the total urinary excretion of 5-ASA and N- 

acetyl-5-ASA. The mean of the values recorded are set 

forth in the following Tables 1 to 3. In each case the 

10 values are given to three significant figures with 0 

representing less than 2 ng/ml. The following 
abbreviations are used:- 

time for the maximum serum concentration 
in hours, median and interquartials ranges 

maximum serum concentration attained in 
ng/ml 

area under the serum concentration time 
curve (50 h; ng.h/ml) 

estimated biological half life of 
elimination 

estimated first order in elimination rate 
constant 



15 



•max 



'max 



2 0 AUC 



r half 



25 



KE 



30 
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TABLE 1 

Mean serum levels of 5-ASA (ng/ml) in 7 volunteers 
following administration of the three different drug 
formulations . 

Time (h^ 5-ASA 20% Sulohasalazine 5-ASA 2 



10 



15 



0 


0 




0 


0 


+ 


0 


0 




0 


2 


9 




7 


0 
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1 


± 
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3-5 


102 


± 


88 


0 


± 


0 


70 


± 


40 


5 


227 




142 


7 




4 


155 




65 


6.5 


153 


± 


101 


30 


+ 


19 


54 


± 


22 


8 


193 


± 


108 


30 


± 


15 


73 


+ 


37 


9.5 


143 


± 


104 


49 


± 


19 


37 


+ 


15 


12 


17 


± 


7 


61 


± 


29 


17 




9 


15 


38 


± 


23 


99 


± 


31 


22 


+ 


15 


26 


56 


± 


28 


43 


± 


23 


4 


4- 


3 


36 


19 


± 


10 


12 


± 


9 


10 




10 


50 


6 


± 


4 


1 


± 


1 


14 


+ 


14 



20 T max 

c max 
AUC 

T half 
KE 



6.5(3.1-13.6) 15(6.5-15) 5(3.8-6.9) 

400 ± 142 102 + 32 215 ± 54 

2480 + 450 1610 ± 664 1080 ± 299 

7.2 ± 3.0 19.4 ± 12.9 1.7 ± 0.6 

0.2 ± 0.1 0.1 ± 0.04 0.7 ± 0.3 



25 
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TABLE 2 

Mean serum levels of N-Ac-5-ASA (ng/ml) in 7 
volunteers following administration of the three 
different drug formulations. 

5 



Time (h) 


5-ASA 20% 


Sulfasalazine 


c 


>-ASA 25% 


0 


o 


4- 0 


0 


4- 


o 


0 


4- 


0 


2 


90 


± 53 


0 


± 


0 


9 


± 


9 




383 


± 267 


18 


± 


17 


258 


± 


113 


5 


756 


± 388 


97 


± 


52 


473 


± 


174 


6.5 


714 


± 280 


186 


± 


84 


410 


± 


93 


8 


650 


± 228 


343 


± 


134 


453 


± 


77 


9.5 


545 


± 205 


391 


± 


117 


436 


± 


69 


12 


417 


± 119 


556 


± 


88 


440 


± 


151 


15 


425 


± 184 


763 


± 


151 


355 


± 


86 


26 


590 


± 124 


505 


± 


130 


182 


± 


40 


36 


389 


± 140 


285 


± 


117 


169 


4- 


72 


50 


188 


± 92 


191 


± 


133 


125 


± 


92 


T 


26(6.1-26) 


15(13, 


,3-17.8) 


8(5-9.5) 


c max 


1420 


± 296 


841 


± 


153 


822 


4- 


112 


AUC 


21300 ±2270 


18400 


±3820 


11800 ±2090 


T half 


10.8 


± 2.4 


60.1 


± 


50. 1 


12.8 


4- 


4.5 


KE 


0.1 


±0.02 


0.1 


± 


0.02 


0.1 


± 


0. 01 



25 
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TABLE 3 



Mean urinary excretion of 5-ASA and N-Ac-5-ASA (ng/ml) 
in 7 volunteers following administration of the three 



different drug formulations. 



5 



5-ASA 20 



% 



Sulphasalazine 



5-ASA 25% 



5-ASA 



5.35 ± 2.59 



0 + 



0 



1.40 + 0.35 



N-AC-5-ASA 



194 + 24 



170 ± 35 



129 + 



29 



10 



As can be seen from the tables, the mean serum 
concentrations of 5-ASA were lower than those of its 
acetylated metabolite following oral ingestion of each of 
the three preparations. Peak concentrations of serum 5-ASA 

15 and N-acetyl-5-ASA occurred earlier with both 5-ASA 

capsules compared with sulphasalazine. However, following 
administration of the capsule containing 20% Eudragit 
coated 5-ASA there was a second rise in both serum 5-ASA 
and N-acetyl-5-ASA at 15 h, with levels thereafter similar 

20 to those after sulphasalazine. 

These results suggest that more 5-ASA is available for 
earlier absorption after ingestion of the 5-ASA capsules 
than after sulphasalazine. The early peaks after both 
25 capsules correspond to drug absorbed in the small bowel 

following dissolution of the capsule coated with Eudragit- 
L. Other granules reach the terminal ileum and proximal 
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colon where, at a pH above 7, further drug release would be 
expected. This accounts for the second rises of serum 5- 
ASA and N-acetyl-5-ASA seen 15 hours after ingestion of the 
capsule containing 20% Eudragit coated 5-ASA. 

5 

Release of free 5-ASA in the proximal small bowel, or 
substantial release of the drug in one region of the ileal 
or ileo-caecal area, can lead to high peak serum levels of 
5-ASA and its metabolites, leaving less drug available for 
10 topical action in the colon. The coated granules/ coated 
capsules of this invention deliver 5-ASA to the distal 
small bowel, limit sudden release of free compound, and 
make the drug available for absorption over a longer period 
as with sulphasalazine. 

15 

Example 2 

The granule coating procedure of Example l was 
repeated using 12%, 16%, 20%, 22% and 25% of the coating 
mixture. The dissolution of the coated granules was 

2 0 examined by a standard flow-through cell dissolution system 
which automatically changed the pH at pre-determined time 
intervals. The coated granules were exposed to pH 1.2 for 
2 h, then pH 6 . 4 for 1 h, and finally pH 7 . 2 for 1 h. 5- 
ASA was measured spectrophotometrically and the results are 

2 5 shown in Fig. 1. 
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As can be seen, the pH influenced the drug release 
from granules coated with at least 16% dry lacquer 
substance . 

5 With 20% of dry lacquer substance, the amount of 5-ASA 

release after 2 h at pH 1.2 was 7.8%, compared with 18.5% 
at pH 6.4 for 1 h, and 77.8% after 1 h at pH 7 . 2 
(accumulated percentages) ; with 25% of dry lacquer 
substance the respective percentage 5-ASA release was 3.6%, 
10 10% and 48%. 



15 



20 



25 
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CLAIMS 

1. An orally administrable pharmaceutical dosage form for 
selectively administering a drug to the intestine 
5 comprising a plurality of granules of the drug contained in 
a capsule, characterized in that said granules and said 
capsule are coated with the same or different coating 
material which dissolves in the intestine. 

10 2. A dosage form as claimed in Claim l comprising a 
plurality of granules of the drug contained in an 
enterically coated capsule which releases the granules in 
the small intestine, characterized in that said granules 
are coated with a coating which remains substantially 

15 intact until the coated granules reach at least the ileum. 

3. A dosage form as claimed in Claim 2, wherein said 
coating provides a sustained release of the drug in the 
colon. 

20 

4. A dosage form as claimed in Claim 2, wherein said 
granule coating comprises an anionic polymer which is 
insoluble in gastric juice and in intestinal juice below pH 
7 but is soluble in colonic intestinal juice whereby the 

25 coating on the released coated granules remains 

substantially intact until the granules reach at least the 
ileum. 
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5. A dosage form as claimed in Claim 4, wherein said 
coating provides a sustained release of the drug in the 
colon. 

5 6. A dosage form as claimed in Claim 1, wherein said drug 
is 5-aminosalicylic acid or a pharmaceutically acceptable 
salt or ester thereof • 



7. A dosage form as claimed in Claim 1, wherein the drug 
is a topically active steroid or a bismuth salt or complex. 



10 



15 



20 



8. A dosage form as claimed in Claim 4, wherein the 
anionic polymer is a partly methyl esterified methacrylic 
acid polymer. 

9. A dosage form as claimed in Claim 8, wherein the 
partly methyl esterified methacrylic acid polymer has a 
ratio of free acid groups to ester groups of about 1:2. 

10. A dosage form as claimed in Claim 1, wherein the 
capsule is a hard gelatin capsule. 



11. A dosage form as claimed in Claim 1, wherein the 
capsule is coated with an anionic carboxylic acrylic 
25 polymer. 
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12. A dosage form as claimed in Claim 11, wherein the 
capsule coating is a partly methyl esterified methacrylic 
acid polymer. 

13. A dosage form as claimed in Claim 12, wherein the 
capsule coating is a partly methyl esterified methacrylic 
acid polymer having a ratio of free acid groups to ester 
groups of about 1 : 1 



WO 92/14452 



1 / 1 



PCT/GB92/00318 



FIG .1 



100- 




SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 

International Application No 



PCT/GB 92/00318 



I. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, Indicate all)' 


According to International Patent Classification (IPC) or to both National Classification and IPC 

Tn+ n R AfilKQ/^fV A61K9/48 
in u. 1*1, 3 AOlrvj/OU, ttOl^/ to 


n. FIELDS SEARCHED 


Minimum Documentation Searched 7 


Classification System 


Classification Symbols 


Int. CI. 


5 


A61K 






Documentation Searched other tha 
to the Extent that such Documents are 


in Minimum Documentation 
Induded in the Fields Searched* 






ffl. DOCUMENTS CONSIDERED TO BE RELEVANT * 


Category ° 


Citation of Document, 11 with indication, where appropriate, of the relevant passages 12 


Rdcvut to Claim No. 13 


Y 


EP,A,0 375 063 (GIST-BROCADES) 27 June 1990 
cited 1n the application 
& EP-A-97651 

see page 2, line 1 - line 3 
see page 3, line 10 - line 36 
see page 3, 11 ne 56 - line 58 
see page 4; example 1 
see page 6; example 5 
see claims 1,6,7,9 


1-13 


Y 


WO, A, 8 300 435 (RHODES J. ET AL) 17 February 
1983 

see page 1, line 2 - line 9 

see page 9, Hne 1 - Hne 20 

see page 10, Hne 22 - page 11, Hne 14 

see page 14 - page 15; example 1 

see claims 1-3,7,9-11 


1-12 








-/— 




• S pedal categories of cited documents : "> *T* later document published after the i«e«ational fiUng date 
^ ^ or priority date and not in conflict with the application but 
*A* document defining the general state of the art which is not dt*d to understand th« principle or theory underlying the 

considered to be of particular relevance invention 
*E* earlier document but published on or after the international *x» document of particular relevance; the daimed invention 

filing date cannot be considered novel or cannot be considered to 
T* document which may throw doubts on priority daim(s) or involve an inventive step 

which is cited to establish the publication date of another *y» document of particular relevance; the daimed invention 

citation or other special reason (as specified) cannot be considered to involve an inventive step when the 
-O- document referring to an oral disclosure, use, exhibition or document is combined with one orrac^e othersuch docu- 

other means meats, such combination being obvious to a person skilled 
*P" document published prior to the International filing date but in the art 

later than the priority date daimed *** document member of the same patent family 


IV. CERTIFICATION 


Date of the Actual Completion of the International Search 

13 HAY 1992 


Date of Mailing of this International Search Report 

23.Q6.92 


International Searching Authority 

EUROPEAN PATENT OFFICE 


Signature of Authorize. Officer 

BOULOIS D.-^^gwi 





tPCT/ISA/210« 



*)<Ja 



tins) 



International Application No 



PCT/GB 92/00318 




ROTH H.J. ET AL 'hagers handbuch der 
pharraazeutischen praxis' UCT nriBCDr 
1971 , SPRINGER-VERLAG , BERLIN HEIDELBERG 

NEW-YORK 

see p. 494-495, Nachbehandlungen von 
Gelatlnkapseln 

WORLD PATENTS INDEX 

Section Ch, Week 9113, 

Derwent Publications Ltd., London, &b; 

mass A AN 91-090638 

I 3" A ,3 034 929 (TEIK0KU SEIYAKU KK) 14 

February 1991' 

see abstract 

EP,A,0 366 621 (ISTITUT0 DE ANGELI SPA) 2 May 
1990 

see page 2, Hne 1 - line 3 
see page 3, Hne 19 - Hne 41 
see page 4, Hne 9 - Hne 11 
see page 4 - page 5; example 1 
see claims 1-7 

EP,A,0 080 341 (A/S ALFRED BENZON) 1 June 1983 

see page 1, Hne 1 - Hne 2 

see page 2, Hne 27 - page 3, Hne 4 

see page 13, Hne 8 - Hne 11 

see page 18 - page 19; example 1 

EP,A,0 040 590 (AKTIEB0LAGET HASSLE) 25 November 
1981 

cited 1n the application 



1-13 



1-13 



1-13 



• PCT/ISA/210 («4r* Ml {Jmmmy 1«S) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATION NO. 



9200318 
56770 



the above-mentioned international search report. 
ZS^Tw^'^S^ f»t«t Office EDP file on ^ fof ^ of ^n^don. 13/05/92 



This aaaex Bits the patent family members relating to the patent documents cited in 

e European Patent Office EDP file on 
The European Patent Office is in no way liable for these particulars which are 



Paten* document 
cited in search report 



Publication 
date 



EP-A-0375063 



27-06-90 



EP-A-0080341 



01-06-83 



EP-A-0040590 



25-11-81 



Patent family 
membcr(s) 



Publication 
date 



AU-A- 
JP-A- 



4713189 
2223513 



AU-B- 
AU-A- 
CA-A- 
DE-A- 
JP-A- 
US-A- 



563725 
9072282 
1198370 
3277520 
58092610 
4606909 



SE-A- 



8003805 



28-06-90 
05-09-90 



WO-A-8300435 


17-02-83 


AU-B- 

AU-A- 

CA-A- 

EP-A,B 

GB-A,B 


551173 
8732482 
1172570 
0097651 
2123695 


17-04-86 

22-02-83 

14-08-84 

11-01-84- 

08-02-84 


EP-A-0366621 


02-05-90 


AU-A- 
W0-A- 


4425789 
9004386 


14-05-90 
03-05-90 



26-05-83 
24-12-85 
03-12-87 
02-06-83 
19-08-86 



22-11-81 



E For 



details about this 



: see Official Joirnal of the European Patent Office, No. 12/82 



